characterized the genomic and transcriptomic structure of the Petunia hybrida W115 clock in 23 leaves and petals. We found three levels of evolutionary differences. First, RESPONSE REGULATORS PhPRR5a, PhPRR5b, PhPRR7a, PhPRR7b, and GIGANTEA 25 PhGI1 and PhGI2, differed in gene structure including exon number and deletions including 26 the CCT domain of the PRR family. Second, leaves showed preferential day expression while 27 petals tended to display night expression. Under continuous dark, most genes were delayed in 28 leaves and petals. Importantly, photoperiod sensitivity of gene expression was tissue specific 29 as TIMING OF CAB EXPRESSION PhNTOC1 was affected in leaves but not in petals, and
30
PhPRR5b, PhPRR7b and the ZEITLUPE ortholog CHANEL, PhCHL, were modified in petals 31 but not leaves. Third, we identified a strong transcriptional noise at different times of the day, 32 and high robustness at dawn in leaves and dusk in petals, coinciding with the coordination of genes coded by the REVEILLE MYB transcription factors (Hsu et al., 2013) . Every new 68 discover has added a level of complexity and new interpretation of the circadian clock model 69 (Hernando et al., 2017) . clock effects (Djouani-Tahri et al., 2011) . So, basic clocks maybe found with two or maybe 76 three components that function via transcriptional control. A second aspect is that the fine 77 tuning of the different clock modules is based to a large extent on protein-protein interactions. genomes have been subject to genome duplications and, in some cases, followed by non-83 random elimination of duplicated genes (Adams and Wendel, 2005; Wendel et al., 2016) . In 84 Brassica, polyploidization events have involved subsequent gene loss but with a preferential 85 retention of circadian clock genes as compared to house-keeping genes, supporting a gene 86 dosage sensitivity model (Lou et al., 2012) . 87 
88
The genomes of the garden petunia and its ancestors Petunia axillaris and P. integrifolia have 89 been recently sequenced (Bombarely et al., 2016 (Bombarely et al., 2016) . Altogether these data indicate a possible departure of 98 the circadian clock network from the one known in Arabidopsis, and suggests the evolution of 99 the clock at different levels including gene structure, expression pattern and genetic functions. The bulk of work on plant circadian rhythms has been done in Arabidopsis using leaf tissue 102 and seedlings. Like in animals, there is important evidence that the circadian clock expression 103 network differs between different organs. The current view is that the shoot apical meristem 104 may work as a center of coordination (Takahashi et al., 2015) , and leaves and roots differ in 105 the regulatory network, as a result of differences in light inputs (James et al., 2008; Bordage 106 et al., 2016) . box genes controlling petal morphogenesis in Antirrhinum, Arabidopsis and petunia 112 (Schwarz-Sommer et al., 1992; Goto and Meyerowitz, 1994; Jack et al., 1994; Zachgo et al., 113 1995; Samach et al., 1997; Vandenbussche et al., 2004 Benarroch et al., 2009; Manchado-Rojo et al., 2014) . The petal function after anthesis 118 includes concealing the sexual organs and attracting pollinators. The lifespan of a flower is 119 relatively short with most flowers surviving two to five days after anthesis. After anthesis, 120 metabolism and scent emission changes rapidly (Muhlemann et al., 2012; Weiss et al., 2016) .
121
Flowers enter rapid senescence upon pollination as a result of ethylene release (Shaw et al., 122 2002; van Doorn and Woltering, 2008; Liu et al., 2011) . , 2012) , and is circadian regulated in monocots and dicots such as Antirrhinum, Narcissus, 126 rose or petunia (Helsper et al., 1998; Kolosova et al., 2001; Verdonk et al., 2003; Hoballah et 127 al., 2005; Ruíz-Ramón et al., 2014) . Most flowers analyzed emit scent preferentially during 128 the day or during the night. The LHY and ZTL orthologs control scent emission in Petunia and
129
Nicotiana attenuata (Fenske et al., 2015; Yon et al., 2015; Terry et al., 2019 
Results

201
The duplicated PRR5, PRR7 and GI diverge in intron number and coding sequence 202 We used the laboratory line Petunia hybrida W115, also known as Mitchell, which contains and the PRRb may have been formed later and retained, in some cases as single copy genes.
217
The PRR7 genes also showed a similar topology where PaxiNPRR7a and PinfS6PRR7a are model and we compared it with petunia sequences. We found that all the PRR members of P. GI genes analyzed (Fig. 2, Supplementary Fig. S4 ). 257 We can conclude that the structural evolution of core circadian clock genes has occurred at 258 several levels including changes in the number of retained paralogs, gene structure and coding 259 region.
261
The leaf clock has its maximum during the day while the petal clock shifts towards the We compared the expression between 12LD and 12DD in leaves (Fig. 4) (Fig. 5, Fig. 6 higher plants (Corellou et al., 2009; Holm et al., 2010; Linde et al., 2017) . We found that In the present work we found that molecular noise differed in leaves and petals and it was 518 influenced by the time of the day. While in leaves highest stability appeared at the beginning 519 of the subjective day, petals displayed the lowest stability. This was also noticeable when Supplementary Table S1 . Accession are listed in Supplementary Table S2 . Petunia 12DD, ZT21 Figure 6 
